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A Method, Computer Equip mont: and a Program tor 
Plann ing of El ectric Power Generation and 
Electrlr. Power Trade 

F IELD OP THE INVENTION 
This invenl-ion rftiar.es T.o a method, computer equipmexiL 
and a program tor planning of elecUrlu puwei. generation and 
Lxdde, especially to planning ayatcxno to cvaluato the power 
XQ demands and ooct-rctum balanoes and assist to make the optimum 
plans for the gfin«rator operations and the eleccrlc power trade 
contracts . 

B ACKGROUND OF THE INVENTION 
lb In the conventional electrlr pnwAr iitl I tty management 

system, such as u:jF6021402, rhe management is carried out batsed 
on an event tree pre^uribed by piobablllty of uncertainty of 
the electric power trading prices and the volume dealt in tho 
exchange which is a wholesales market of electric pnwpr. 

90 

Ref e rence 1 
U3P 6,021,402 

Tn this invention, it Is possible to automatically make 
25 the power generator operaLiun auhwdule Lhat maximizes the 
expected return by using supposed probability ooenarioo of 
power supply alternatives, power demands and othf^r finannial 
matters. However the resultant solution obtained by focusing 
the maximum reLurii hdib au d^^u^ bments regarding the 
30 correlation between the risk iitmiuuiLy and the improvement of 
return, Lherelore Lhe auluLlua Lends to provide '•a high risk 
and high return" opcr-ation ochcdulc of tho power generators. 

For the long-term planning such as monthly planning or 
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annually planning, it is qui-te importian't to gr^^s^p and 
comprehend the snbjrsctl ve correlat.ion berween "Che risk and 
rfitiurn. By analyzing "Ctie uncertain Ly u£ the jreturn and 
specify liiy Lhe Lexm when such uncertainty io expected, it is 
D reguefited to find the opportunities to agree long term and firm 
bilateral sales contracts and/or tn accommodate the schedules 
of the mtftrtRrfsnce inspections or stops of the power aL<iLions 
Into the regular operaLiun pxugj.am. For these cases, it is 
not sufficient to settle a plan to satisfy a single evaluation 

10 function to assess the achievement of the minimum nppr;3t.1nn 
cost hut important to maJce a plan that optimizes the trade-off 
balancing and harmonlzinq with the expeuLed i.eLui:n and the 
vdiiance of the return. The tolerance of the return 
ovibstantial ly depends on the financial circumst;^nn« nf thp. 

15 firms that run the powor plant- The tinancial elements vary 
tor every moment and therefore the Lolereuice u£ the i.eLurn is 
noL cuhemuLly decided over all moments. 

Therefore, it is important to make comprehensive plans 
that covor those of operation ot powpr gRnftrar.ors and power 

?o station tacilities and electric power trade plans (such as 
bilateral prauuxwnienL and exchange procurement) by assessing 
the return risk correlation baccd on the existence of the 
seasonal and time deviations as well as Axplinitly including 
the uncertainty or time variations in the electric power demand 

25 and Lhe Tuel uiilL pi. ice. 

SUMMARY OF T HE IWRNTTQW 

The advantages of the present invention provide a method, 
computer equipmeiiL diid a piogram to a power generation plan 
30 and an elecLric power Lx.<±dfei conLxact plan that grasp, 
comprehend and assess the correlation between the return and 
risk that potentially held thereof. 

One of the specitic advantages ot the prAfsAnr Invftnrlon 
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io that tho balance of the revenue ^^nri thPt expenditure obtained 
by powp^r generation and the electric power trade is assessed 
by the analytical process o£ Lhe pxubability distribution that 
represeiiLs the uncertainty factorc and ie presented in a form 
5 of time series presentation as the time-varying prnhahiliT.y 
distribution . 

The other specific advcuiLdges of the present invention 
will be explalxied in the detail discuooiono of the following 
embodiments « ' 

10 

BKiUi?' DESCRIPTION OF THE DRAWINGS 

FIG. 1 is aci excuupli:^ of schematic that shows a process 
flow that makes the power generation pla-n and power generation 
trade plan regarding to the^ prR.sp.nt invention - 
15 PTR- 2 shows an example of the Input data format uf 

Operation Request fur Puwei. Station as shown in FIG. 1. 

FIG. 3 shows an example of the data format of Eleotric 
Power Trade Contract Plan as shown in FTG 1 - 

FIG- 4 shows fln Axample of the data format of Electric 
20 Power Demand Plan as shown in riG. l* 

FIO. 5 shows an example of a procoss to make the data 
of Initial Value Generation Computation for Power Generator 
Operating VTnrjr?^m and Electric Power Trade Contract Program 
as Shown in hTG. l* 

FIG- G shows an example of the proceoc for the stop of 
stochastic PrococB Scenario Generation as shown in PIG- 1. 

FIG. 7 shows an example ot data torraat of stochastic 
process model that qeneraLe 3cencii.ios as shown in FIG. 1. 

FIG. 0 shows an example of data format of the Fuel Unit 
3u Pj:ice Scenario as shown in FIG, !• 

FIG. 9 ohowc an example data format o£ the Demand 
Variation Scenario as shown in FIG. 1 . 

Kin. in shows an example of the process for the step of 
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Return Distribution Tranoition Analysis as shown in FIG. 1. 

FIGw 11 shows an evampl r of the table of Analyrical 
Result.cs as shown In FIG. iO- 

FIG. 12 showi> cLii exdiuple of the chart shown in the display 
presentation of Power Generation Plan/Powor Generation Trade 
Plan and Return Distribution Transition Diagram as shown in 
FIG. 1- 

fiti- 13 shows anorher example of Lhe chctiL shown in the 
dlsiplay presentation of Power Generation Plan/Power 
Generation Trade Plan and Return Distribution Transition 
Diagram. 

PIG. 14 Shows another example of rhe chart showa in Uie 
dlftsplciy presentation of Power Generation Plan/Power 
Generation Trade Plan and Return Distribution Transition 
Diagram. 

FIG. It) Shows an example of computer equipment. 
FIG. 16 shows a reinovcible iiuiyjiuLlc disc. 
FIG- 17 shows a CD ROM. 

20 DF.TATT.Kn DKSnRIPTIQN OF A PK E FEKJhiUKKU EMBODIME NT OF THE 

INVENTION 

When the principle of market competition would be 
introduced into the electric power trade market, the market 
participants wmilri htss exposed to various riSKS in various 
25 business aspects. It would be qulLe ii«dL;es»ai.y to have 
countermeasures against the customer leasee and demand 
variation, the resultant excess and loss of fuel procurement, 
the unit prices o± the tuel and that of the electric power in 
accordance with the electric powex- Lradt^. 

30 FIG. 1 shows a process flow of a power yeaei.ciLluii pl«iu 

and eiix eltscLxlc power trade contract plan that is an embodiment 
of the prcocnt invention. The method according to this process 
realizes a function to analyze the cnrrp I ;?t ion hPtwAnn th« 
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re-turn and the riok in various moinen'ts with regarH ta adjusting 
power generator opprating time and "Che electric power Lrdde 
coTii"r;3r.t term and a funcrion ro evaluaLe Lhe effect of amendment 
of rhe plan in a manner of trial and error. The operator who 
b uperates this system can obtain the service of such resuJtant 
ccrvicee. 

In the ;^hovp. process flow, several dcitci €±jl^ computed in 
tne tnirial process. AL the step of initial Value Generation 
Computation for Power Generator Operating' Program and Electric 

10 rower Trade Contract Program 0101 (abbrevi atRri a5$ ''step OlUl", 
hereinafter) ^ thfs data ot Operation Request: for Power SLaLluu 
0102, Electric Fower Trade Contract Plan 0103, Electric Power 
Demand Flan 0104 are read and validated for the complianbe with 
the fundamental data rules in order to computp thn initial 

IS values of Power Generator Operating Program and Elecrric Power 
Trade Contract: urogram. The data of Opei.dLlon Request for 
Power Statiuxi 0102 axe those of assembled data of operation 
program for each generator with regard to periodica* 1 
maintenance inspections and testing npArarions r.har need the 

20 oiitpnt restriction of the power generator. 

FIG. 2 shuw&> din example of the input data format of 
Operation Request for Power Station 0102 . Name 0201 of control 
items. Start 0202 of operation date, Rnd nP.O/J of operation date 
and mil-put Restriction U^U4 or generator operation restriction 

25 are described in a dciLa table of the input data format. For 
the presentation of Output Reotr lotion, quantitative values 
as 100% restriction of 10% restriction arft given. The 
information o£ the same generator can be entered in multiple 
Of times in the data tdblt:) uf the data format, 

30 FIG, 3 shows an excuuple uf the data format of Electric 

power Trade Contract Plan. The data of Electric Power Trade 
Contract Plan 0103 are those of assembled data of long-term 
program of each contracted supply whi ch i mainly agreed under 
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a bilateral oolco contract. Th© format is given i-n riat;) table 
as being similar to FIG. 2 and Nxmiber 0301 of control irem, 
ReceWing Start Date Time 0302 Of startinq ddy Lu receive the 
electric power supply , Receiving Stop Date 0303 of ©topping 
b ddy Lo stop to receive the electric power supply and time zone 
columns that show Starting Time 03Q4 And Ending Time 030b tO 
receive the Ai«ntric power supply are fozmatUed la Ui« daLa 
cable. For example, a cuxiLrdcL Lo supply the electric power 
uilly in the time zone of peak power consumption from 10:00 to 

10 15:00 o'clock in day time is described as shown in thp *f i r.^^t 
row of the data tahlp;. The day-base supply contracr is 
described as shown in rhe N-th row of rhe daLa Lablw. A power 
supply uuxiLi-act that has different levels of oupplios for the 
day time and tho night time can be arbitrarily described hy 

lb using a combination of pliir;?! rows 1n the data taible as shown 
1n FIG. 3. 

FIG. 4 showb axi t^AdiUple of the data format of Electric 
Power Demand Tlon 0104. Electric Power Demand Plan 0104 is 
assexhbled data of power supply forecast supposed at the 

20 prRSRnt time- For each o£ ua-ce 0401 and Time 0402, Expected 
Demand 0403 (which 1» a ruj.ecasted demand of the electric power) 
and Reserved Power 0403 which io a reserve for supply are 
described in this data table. 

Ry using the data o± Operata.on Keguesr for Ji^ower Station 

25 0102 , those of Electric Power Trdde ConLract Plan 0103 and those 
uf Electric Power Demand Plan 0104, the otcp 0101 executes 
Initial Value Generation Computation for Pnwpr f;«nRratoT 
Operating Program and Electric i'ower Trade conrracr Program, 
in principle, OperdLlon RequeaL for Power Station and Electric 

30 Power Trade CouLx dcL Pldn ai.e lo be complied in accordance with 
ElecLjt.lc: Pow ei. Demand Plan specified by the information given 
in the data table of the Electric Power Demand Plan . According, 
tho information of Operation Req\iest tnr PnwRr Station can be 
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exploited for the data of Power Generator Dp^ratlng Program 
as is entered to npeirat.lon Requesx: for Power Station. The 
r.ompl iance JDCtween rwo sets of these daL<a as Power Generator 
Opera Liny Pxcgram and Operation Requcot for Power Station is 
D checked for the purpose of confirmation in this stpp ()1C)l- 
The flow as shown in FTG. 1 is xmpiemenred as shown in 
flG. b anri the derail contents of Lhe Hum will be explained 
by using fig. 5 da lullows. The data of Initial Value 
Generation Computation for Power Generator Operating Prograin 

10 and Electric Power Trade Contract Program are read and 
vaiidatftri for the compliance with a certain rule slss described 
JdcIOW prior to the computation reydtxding to a power generation 
plan and an electric power trade contract plan over all moments 
covering the term to be scheduled. At the stAp DhiVA, Necessary 

IS Electric Power DeTnand A i « computed by summation of Expected 
Demand and the delivery volume specified In Lhe Electric Power 
Trade CoxiLxacL as a contracted buying electric power. At stop 
0503, all of the electric power volume given by the operatabi p 
power generators is suTnmed np to he Maximum Electric Power 

9t\ Supply B based on Operation Request for Power SL^Lion at the 
momeuL cuuuexned. The flow of thia computation io accompanied 
with a judgment step 0605 to check whether the condition A < 
B is satisfied and the flow is itRratftri to cover all ot the 
mnmc^nts, which xs the definition of the procedure as shown lii 

y.s 0501. AL Lhe &Lep 0506, the term during when the power 
generation is short lo displayed and goes to Abnormal END if 
the above condition is not s;^ti5!fiflri_ The data ot Operation 
Request for ir'ower Station and Electric Power Trade CouLLact 
Plan that have passed this validation for compliance are 

30 adODtedi for Initial VdlutJ Generation Computation for Power 

Gexiexatui. Operating Program and Electric Power Trade Contract 
Program and stored in a data table 0109 and 0110 

After rompleting the execution of initial value 
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Generation Computation for Power Genera 1-nr Operating Prooram 
and Electric VnwPtr Trade Contract: Proaram 0101, SLuchastic 
Prorfiss Scenario Generation 0105 i« cdxiled out ad another step 
of initidl piocess. In this step, many probable data sets 

b regarding to fuel unit price and electric power demand which 
arc uncertain elements for thR assessment are generated in a 
form of time-.sAries data in the future Lliue in order to assess 
the power generator operdLing program and electric power trade 
contract program by ucing Monte Carlo method. Thes^ 

10 forcoaotcd future data in a form of fim«-sftries data in "Che 
future time are called "scenarios" hereinaf Ler. 

Fig. 6 Shows rhe detail procecss for the step of Stochastic 
Pxucess Scenario Generation OlOS. The flow iteration 0601 
over all moments covering the term in which future data is 

15 presented in a time-series form generates Fuel Unit Price 
scenario 0603 by the 3tep of Fuel Unit Price Scenario Generation 
0602 and Demand Variation Scenario 0605 by the step of Demand 
Variation Scenario Generation 0604 at thw same time. Both 
scenarios have thft same amount of data as the trial Liiuess of 

20 Monte carlo computation for the i^cau^ time zones. 

The stochastic model data that givo these scenarios are 
exploited by those that prescribe Stochastic Process Mnrinl of 
Fuel Unit Pri r.P% OKJfa and Stochastic Process Model of Demand 
variation 0107. These stochastic model data are presented by 

?.b the linear combination with system identification par.ameters 
which have boon estimated using the past statistic;^! rt?i1-a . 
Though therp arft many methodologies proposed for the 
stochastic model regarding to the Linie- varying phenomena, the 
fullowing autoregressive moving average model has been 

30 adopted; 

dSt a (t) (M (t) - St )+ a (t) dtt> (1) 



- 8 - 



- 2003 10/28 13:15 FAX 03 5211 2482 



ISONO PATENT OFFICE 



where, each symbol has the following deflnit:lon; 



St - In Pf. : 
a (t) : 

cr (t) : 
(0 : 

d: 

10 



logarithmic price aL T:he rime t: 
regression veloclLy 
avexrage logari-bhmic price 
volatility 

erroneous var1r*1-inn (iAtinr^d In 
Gau^i^lcLii dlbLrlliuLlon 
dif f ercnti'ation operator 



The eqn;^tinn (1) presents the regression relation, 
specitically auroregressive-movinq of the loqariLluuic priue 
against the average value m (L) , Llie regression velocity 
o (t) and volatility a (t) . 

15 These parameters hav** bRRn r.nmpl eted by a ditterent 

process with using past recorded data and stored In dxiuUier 
file as bhuwii In FIG. 7. The electric power demand can be 
considered to have different model characteristics in a 
seasonal aspect and an in-time 9:nnR ;9.spfir-l-. A sen of 

7.n definitions for Average 0703, Rearession Rate 704 and 
VuldLlllLy 705 is given for every combination of Period of 
Seasons 0701 and Time Zone 0702 as explained above. In 
addition. Initial Value 0706 that is itrrH for the head value 
of the time-series data is defined as well. 

25 Fuel UiilL PjLlce Scenario 0603 obtained the process as 

shown by PIG. 6 is stored in o table form as shown in FIG, 8. 
Price 0803 of the fuel is compl i^d for rvrty Hate OR 01 and Time 
zone 0802 and is given for every time of Monte Carlo compuLaLion 
to lueikw <i 3D ielational data formation. Demand Variation 

30 scenario 0605 is complied and s Lured db well as Fuel Unit Price 
Sceaarlu 0603 in Lhe process shown in FIO. 6. 

FIG. 9 ohowo the data format of Fuel Unit Price Scenario 
0603 as givon in a table format- Demand Forecast 1003 of 
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electric power and Actual Demand 1004 are complied for every 
Date 1001 and Time Zone 1002 and srp given tor every time of 
Monle Carl n nnmpiit.atilon to maxe a 3u relational dara f ormaLiuxi. 
Uemand Forecasr 1003 is ubLciiiied by identification proceao of 
5 Lhe system parameters computed with the predicted demand for 
the next day against the actual demand in sunh tirxI-. day wherein 
-those data are a J I li^s^t rinl-a. *l*herefore the zrue demand may 
Include a prediction error aqaindt Lhe acLual value since the 
dicLual demand id regarded as a o ample o'f the true demand. 

10 Baocd on initial values for Power Generator Operati Tig- 

Program and RlRntrin Power Trade ConuracT: i'rogram obtained in 
t.he step 0101 and Fuel unit Price Sceaarlu 0603 and Demand 
Varl^tluii Scenario 0G05 obtained in the atop 0105^ the stop 
of Return Distribution Transition Analysis 0108 are carried 

lb out. The eacpectation data «nrt tha distribution are compuced 
regarding zo Fower Generator operating Pruyrcuu eLiid EleL;Lx.ic 
Power Trade Cuxi tract Program by using Monte Carlo method in 
this step. The detail of the process is shown in FIG. 10. 

The step of Return Distribution Tr^insition Analysis 0108 

vo is r.arrled out in a derail flow as shown in fig. 10. The flow 
is Iterated fur Lhe Limes of Monte Carlo trail computation in 
a loop notation as described 1101. Lotting the coxmt x as the 
times of iteration, the iteration starts witJl Expected Fuel 
Unit Price and Expected Demand Determination 1102. The 

25 time^berle&i deiLa corresponding to the counter x th data arc 
retrieved from the data octo of timc-seriee data complied in 
the same amount of data as the trial tlm^.s of Monte Carlo 
computation as described in the Fuel unit Price Sceudx-lu isliuwn 
in FIG. 8 and Qie ElecLi-ic Powei: Demand Scenario ahown in FIG. 

30 9- These are assumed Lo be Lhe Lliue-^ex. ies data of the fuel 
unit price to be procesded in this loop and the timo-sericc 
data of the expected electric power demand. 

In the next step as Power Generation Flan Evaluation and 
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Powei: Generator Start Stop Determination 1103, the etart-stop 
of power generator process is carried out for tb« pxpRct.Rci power 



requiremenr in this paracrraph is deliaed ds Lhe summation of 

& rhe demand pradiuLion designated in the above electric power 
demand occnario and tho electric power accommodations (defined 
as positive for those to be adopt**rl tor other faciliries) wirh 
a predetemlned margin ro be immune aqalnsr over requLreiueaU. 
The dlyuxlQim Lo handle the problem of this power generator 

lu start-atop simulates the proocduros presently used in the 
present central' control stations of^ pnwRr .supply. In the 
simulation, the above tuel unin price scenario is referred. 
In selecting Lhe udxidldeiLe:^ for power generators bo be 
integrated in the power system, the power generators that are 

15 available in such time zones are used by referring to thft data 
nf Power Generator Operating if'rogram as shown in FIG. 2. As 
rhe resulr of rhis proces&s, Lhe cuxtibiix«iLioii with integrated 
generators that resultantly acquircc sufficient power 
generation capacity Is determined for each moment of the time 

20 zones ag^^inst th« demand prediction, in the next step 1104 
of Determination of True Demand, Lhe Lxue value of the demand 
is determined. As described above, the corresponding data to 
the true demand is obtained based on the Demand Variation 
Scenario. As pvp1ain«ri in FTfi. ^, the true data ot the demand 

7.5 may include a prediction error agaln^L Uie auLucril vdlue of 
lieuuind since the actual demand is regarded as a sample of the 
true demand • 

At the step ot Power Generation Plan Evaluation and ir'ower 
Generation Load Share DeterminaLloii 1105 , Lhe powex g&nei.aLlon 

30 load share determination is carried out for the true power 
generation requireiiienL. The true power generation 
requirement in this paragraph is defined ao the corrected value 
of the reference which is the expected power generation 



generation requi rempnt . 



The expected power generation 
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requirement defined in the process 1103 wherein the correction 
is the difference between thn prAdtcted electric power demand 
and thfi t.rnft electric power demand. The alqoriltiiu for Uie 
economical power yenujLdLlon load share process simulatee the 
D procedures presently used in tho present central control 
station of power supply. An flrtditional function can be 
instdJ led 5siir.h r.har. rhe day trade exchange slmulatts&s a ^puL 
electric power rrade of Uie day. The settlement price can be 
determined in, the most optimum share 6f power output load 

10 including tho trade at the exchange by installing the tr;^rtfi 
as if it wwre one ot power stations. Namely, a plan is made 
such rhar the procuremenr from the exuhciiiyi:^ xaLhex alternates 
power generation in their own power ctations. 

After completing the steps 1103 and 1 1 0.S for Pnwnr 

15 Generation Plan FAzaHiati on , the power generation load share 
and rhe combination wlrh rhe power generdLujLs Lu be integrated 
are deLenuliied for the estimated scenario and the behavioro 
for all moments obtained in these steps . After this procedure, 
the return evaluation c« I cn I on ot the power generarion plan 

20 is carried our in Cosr-Rerurn computation 1106. By addlny Uie 
fuel cuiiount consumed for all power generators and the fuel unit 
price up to account the balance of the bilateral sales contract, 
the recpaired cost for ear.h .sr.Rnario and instantaneous cost for 
each moment can be compured. 

2b 111 FIG. 11, an example of the table of Analytical Results 

1107 that otorcc tho analytical results of the balance 
computation. Thp dpt?* it mi ^20:^ of generator power output for 
each generator, rhe dara item 1204 ul Lhe uosl expensed for 
Lhe yenexator, the data item 120S of electric power which io 

30 in trade ucider Lhe bilateral sales contract and the data item 
1206 of the income and expenditure for each bilateral salco 
contract arc fistorod against the data item 1201 of Date and the 
data item 1202 of Time Zone. Moreover, the data 11-f»Tii lyAV/ nt 
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the total electric power generated by all properl-lRs of the 
generators and th^ data i t.em 12UB of faiscellaneous income and 
Rxpfinditure are lisred. The ser of LUe data arranged in a 
rlme-serietf <ii.e generated for every time of Monte Carlo 
computation and it io formed in a 3D relational data base 1209 . 

As described in the abcvR^ the step ot Display of Power 
Generation Plan/Power eenerarlon Trade Pldii and Return 
UistrlbU'Clon TransiLlwi Dlayi-am Olll in the main flow as shown 
in PIG, 1 wherein thcoe rooulte are presented in GUI is carried 

10 out. FIG. 12 shows the chart to be difsplayeri. 

FTG. 12 is a monthly charr to presenr rhe qeneraLyr puwei. 
ouT:pur from each power qenerdLoi. and the bilateral sales 
contract, where the eibscisoa prcaontB the monthly time and the 
rows the generator power output and th« relative contracted 

Hi electric powRr. The column 1302 shows all entries of 
generators and the geiierdLor puwer output generated by each 
yuaei.ator is shown In a block 1303, The colored block 1304 
in a row of a specific generator itemized in thft nolnmn 1302 
indicates the term ot opera ri on srops for Inspections with 
different colors, by which the chart d^jsisLa Lho QUI operators 
Lu be notified of the operation stopo for the inspections. In 
the row of In-Trade Electric Power, the total amount of the 
trade is prRSP.ntf*ri- The difference of buying and selling can 
be notified by the colors. The Uradfe; euuuuiiL Lhab is 

2& auLomatically determined by the power generation plan, fuel 
price and octtlcmont price of the exchange is shown in the row 
1306 of Evch;=»ngR Trade. The block laOb is presented in ^a 
meshed block'' since the GUI uperaLoi. cannot change the 
description since it is out of the GUI operator's work for the 

30 planning . 

In the lowest row, the monthly results of cost- return 
are shown. The bar 1308 indicated at the r.^^nt^r of vftrtical 
solid line shows thR I iir ot thR expected return and the length 
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bet:ween -the round marks in the uppor sido and the lower side 
Bhows the variance obtained In Monte Carl o sinnil on . Tn this 
chart, th^* varianr.ft within the down rrom rhe besr esrimation 
in Monte Carlo computation and 5% up Ixum Lhe worat estimation 
b 1x1 MunLe Carlo computation is adopted for the diotributlon of 
the balance. 

GUI operator nan nnmprehend rhe fundamental cash flow 
by moniroring "Che bar 1308. for example^ Uie bluck 1309 which 
is fully colored out indicates the lowcot limit of the varlazico 
10 as shown in 1308 is low than the lowest limit of the cash flow 
as the GUT dR.signat«R. Aft shown above, the operator can 
clarity the problem of cash flow of the company followed by 
iiiuxiLhly time span and can study the countermeasures to solve 
the problems . 

15 As the necessary Informal- inn ^n the study ot the 

countermeasures. a *pop-up window is adopted ixi order Lo 
obLaixi Lhf;^ duLdil iiiroxxYiation with regard to each generator 
power output and tho Contracted Electric Power. For example, 
a pop-up window is shown after selecting the deta1 I intormatlon 

90 ot GUI operation on the block 1309 and it is possible to obtain 
the MUdxxLlLative information of the return distribution as the 
references. Other than these operations, the block 1303 of 
the accumulation of the genp»r;:itor powwr nntpnt fthown In the 
selection 131U, the qtuantitative elecrric power generation. 

2S Uie trade vuluiub! euid Lhe variation of the volume in 24 hours 
time frame variation (in date oupply pattern) by tho operation 
of GUI to appoint the detail presentation sftpr thR s«lAntinn 
Of the block 1305 are obtained. For example, as shown in FIG. 
12, cui upei.ation environment is provided to confirm the detail 

30 Information such as whether the trade lb %:>ellixxy ur buyixig, 
what is the trade volume in Wh unit, whether the contract is 
for in base supply or in-pcak oupply is provided by one action 
of the operation. Since the trade amount in the exchange which 
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ia automatically computed in the block 1307 has uncertaint-y 
in the trade volume, the npRrat'.lon environmenr has been 
provided tn nonfirm the expeccarlon value and the varlciLion 
Of rhe trade unit price «iiid those of trade volume for the torm 

5 aa dfeddignated by the area of the oclcction in the pop- up windows 
by Gclocting the detail information prRsnntatlon Joy operaring 
GUI after seJeci-mg r.he block 1307. 

AS the resulr of thia balduce analysis, if the operator 
Judyua Lhe cost-return relation hoc a problem, it is designed 

10 that the prccontly concerned power generation plan and 
electric pow^r trade contract plan can be received ar GUI 
Operation and Inpui: Receprion fur RuLui.n Distribution 
TrciiiaiLlon Diagram 0113 after selecting ^Ycs^ in Judgment on 
Ncccocary input for i^endmont . Several exampl pa a ^xp 1 a1 ned 

lb using the figures in the fallowings. 

The operarlon 1401 in fig. 13, a GUI upuxaLlon is carried 
our by shllLlny Llie block indicating the term of otop of tho 
power station duo to periodic inspections into the regular 
operation program. By I anting T.hls block in Lhe GUI 

9n operation, a pop-up window xhar shows the Lena ur Uie inspection 
oper^Uluii and the restriction term of generator output comes 
out for assisting the GUI operator to understand the details. 
By the operation 1401 , a n^w powf*r generator operating plan 
ifs created as the Internal dara has been updated and ReLurn 

as DistrXbuLiuii Xxadition Analysis of which flow dctailo arc 
shown in FIG. 10 i a automatically executed again. By the same 
operation way as shown in 140?., the term ot the trade conracr 
under the bilateral sales contract and the trading volume is 
re-prucussed as shown in PIG. 10 by the GUI operation to otretch 

30 the block in heiaht and the widtJi that result jn changing the 
internal data that stores the electric power trade contract 
plan under the bilatoral eales contract. Other than these 
detail operations^ GUI assists i-h« np«rator t.o understand 
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further managemeni: ioouco- In FIG. 13 which has an abscissa 
axis in iiho unit: of month, thR ar.t.ion enaJbies zo expand the 
in£orTn;)l-1 on (cirlll down) as a bloclc of a certain inoxith by Lhe 
operation 1404. Fur excuiiple, as shown in FIG. 13, the range 

b LhdL is from October '03 -bo December '03 can be expanded to 
occ the finer information in the unit of days . Other than these 
operations, thp noncfipr. ot r.he rime scale can be coaverLtid. 
for example, IZ is possible Lu chuck Lhe balance calculation 
against the time zones in a day. ' 

10 FIG. 14 shows the chart in such a way that thp titiiR znnp 

is adoptftd for the horizontal axis. FIG. 14 shows rhe summary 
ot the information covering the Lime frcime loi. 0 to 24 o'clock. 
A£$ Slime as in FIG. 12, the block 1502 that shows the generator 
power output and the bloclc 1504 that shows the tradR volume 

15 at the exchange are graphical ly shown. Since rhe expansion 
o£ rhe Information is designated Lot- the Lei.m of October to 
Deceiiibex. of '03, the time zone data in the avcragcc for this 
term are shown in the blocks 1502 to 1504. 

For the chart presented in tiirxpi abscissa, ir is possible 

70 to retrieve and handle rhe derail inf omiatluxi ci:t» expldlued In 
FIG- 12. As shown in the operation 1505, the detail 
information io prcoentod by designating a block. The Items 
of the information arp diffRrftnt from those ot the informarion 
whxch is given in rhe case ot selecrinq day ab;jcl&i:sei and the 

2b upexdLlon patter of the generators for a whole day io mainly 
presented. 

Being same as in Kig. It is possii3ie to operarion 

GUI ro designate rhe amendmenr and change u£ Fuwex Generator 
Opera Liiig Plan and Electric Power Trade Contract Plan in FIG. 

30 14. For example, bv narrowing Lhe block of the Contracted 
Electric Power the operation 150C, it is designed such that 
a new electric power trade contr-aet plan (under the bilateral 
sales contract) that has anew contract condition at .shortRnesd 
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Lerm for the supply corrosponding to tho size of the blnr.lc ^nd 
an automatic re-computati on is carried out, 

MorftovRr , tt is possible "CO expand the data in d ^LieLclied 
time alDSCissa after dtsaiyiiciLing the time zone and to change 

5 Llie cJjscissa in day unit or monthly unit in FIG. 14, as well. 
Ao shown in 1507, by designating thR pxpanslon in date after 
selecting thf^ timpt s^one for 16 to 18 o'clock. Uiw vax.iation 
Of a balance in such tiJiie zone dyalnst the date are computed 
cuid graphically compiled and prcccntod. 'As explained above, 

10 iic i3 poociblc to expand the data in a shorten timR ahsni.ssa 
by deslgnpji-ing the time zone. 

AS explained above, Ir is pob;»ible Toi. the GUI operator 
with his arbitral aspects of interest to assees the balance 
regarding to the power generator operation plan and electric 

IB power trade contr;^r.i- plan that his company is planning and to 
assess rhe new balance estimaLlon whluli has been updated in 
the pldiis, as well, without restrictions or difficulties. By 
iterating this sort of assessment, it is possible to survey 
and research the Power GRnnrator Operating Plan and the 

an Electric fewer Trade contract Plan UieiL aaLisfy the 
x;uMuli.ement.s and the correlation between return and risk. 
When the operator judges himself that he acknowledges to have 
obtained the sat i .s factory solution, he inputs "No" at the step 
ot Judgment on Necessary Input for Amendment. Then the laLe^L 

25 updaLed Puwex Generator Operating Flan and Electric Power 
Trade Controct Plan stored in the internal data are adopted 
as a set of formal plans and the. step goes to the next. Js'inally. 
the compilation of operation schedule and trade contract 
directive are processed at the stage 0114 of Generation of 

30 Operation Schedule Table and Trade Contract Directive Table 
mid Uie compilation is over after printing out the Power Station 
Operation Program and Electric Power Trade Contract Directive 
Bill. 
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By uaiiug this system , the operator can comprehend the 
correlation between return and risk that thw present, operating 
schedule potentially involves tn a view of seasonal aspect and 
that ot tne -cime zone aspect- IL is also possible to carry 
5 out the trial diid eiLOr assessment of the plono oindcr various 
conditions by oupposing an adjusting of the operating snhftdnl e 
and the negotiation of bilaters I trade condition that may 
«1 iTninate the risk of the present operating plaa. Especially , 
such asseasiiienL is useful and effective for the bilateral trade 

io contract negotiation. In the trade negotiation, humanity 
always interferes the negof 1?)tion process therefore it is not 
always true that the conditions the operator deaires ccui be 
executable. By uyliiy Lhis invention, the operator can obtain^ 
at arbitral time, uccful parameters and indications regarding 

i:^ to the correlation between return nnd risk in the humanity 
process so that the contract condition lb beixiy decided • 

in the above, the plurality of functions are explained 
each by each, however the oxocution is done in a complex 
functionalities of operation. 

ao Tt is possible to make a set of dedicated equipment for 

this system. Huwevei., Lhe above function can be realized by 
using a general computer ayotcm oonsiets of the keyboard IbOl, 
the main computer 1502 that has th« input means that input the 
data and the computer programs, the storage that store the inpuL 

25 data and computer pruyreuu&i, processing unit, the display unit 
aiid a computer programs working therein. PIG. 15 shows such 
dedicated computer equipment. 

When the system is In service by installing Lh^e prucessss 
program in the coiapuLciLluii, Lhe process programs are recorded 

30 in the floppy disk 1601 ds shown in FIG. IG, in CD-ROM 1701 
as shown in FIG. 17 dnd Lhey can be delivered, archived, loaded 
and installed into the computer 1502 by reading the data by 
a magnetic disk drive and a CD-ROM drive. Whpn the 
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iiisLdlldition of the proceDO program sent thrbugh the 
communication network Is done by the inpnt means ^ the installed 
program can be multiply used by storing in the magnerlc dislcs. 

The system regarding Lo LUls invention can provide a 
5 meUiud, computer equipment and a program of the power 
generation plan and power generation trade pi «ti that enable 
to comprehend the correiatmn her.ween return and risk rhat the 
present operating schedule Involves - 
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